
AbstractID: 9038 Title: Dose calculation on cone-beam scans: A correction algorithm for
improved dosimetry

Purpose:
Theintroduction of cone-beam CT (CBCT) based
IGRT hasgreatlyimprovedour knowledgeof
patient anatomy duringtreatment. However, the
calculationof dosedistributionsbasedon CBCT
images is problematic, due to poorconsistencyof
densitycalibrationandimageartefacts.A method
for correcting CBCT images for use in dose
calculationshasbeendevelopedand implementedat
our institution.

Method and Materials:
Postprocessingof theElektaSynergyCBCT scans
wasperformed to removeartefactsand spurious
densityvariations.In thealgorithm thepre-
treatment CT scanwas usedasa referencefor the
densityof regions in the CBCT image, providing a
‘shading map’ of thedif ferencesbetweenthe two.
Smoothing of theshadingmap wasperformed to
remove high frequencycontent. Testingof the
correction algorithmcompareddensity valuesfor
corresponding tissuetypes, certif ied thatnon-
artefactdensity changesaremaintained, and
compareddosecalculationsbasedoncorrected
CBCT scansto pre-treatmentCT calculations.

Results:
CBCT baseddosecalculationshavebeendeveloped
for prostate & lungtreatment sites.For bothsites
thedensitieswithin the correctedCBCT scanwere
closerto thosein thepre-treatmentCT scan.In the
example of prostatepatients CT numbers in regions
of fat and muscletissuein thecorrectedCBCT were
within 1% of thevaluesin theplanning CT, as
opposedto 10-20%differentfor theun-corrected
CBCT. Theimprovementin the density within the
CBCT scanimprovesthedosimetric quality of the
scan, providinga meansof moreautomated
treatment planningbased on CBCT scans.

Conclusion:
A methodfor correctingCBCT scans for re-
calculationof delivereddosehasbeendeveloped
andvalidated.TheenhancedCBCT scansgreatly
improvetheagreementbetweenCBCT calculated
doses andtheexpectation based on theplanning
CT.
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